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[57] 



ABSTRACT 



An apparatus for intravenous administration of multi- 
ple medications of types which tend to be incompati- 
ble provides means for diluting the medications sepa- 
rately with a diluent drawn from a common diluent 
source and for combining the diluted medication at a 
site proximate to the point of venous entry in order to 
reduce the opportunity for the medications to mix ex- 
ternally of the body. 

10 Claims, 11 Drawing Figures 
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* ' -continued 

APPARATUS FOR LONG TERM INTRAVENOUS Particle size distribution Improper Dilution 

ADMINISTRATION OF DILUTED INCOMPATIBLE' — 

MULTIPLE MEDICATIONS 

0 * sw^dWi 'tun rtc tuc iKu/cMTirtxf 5 There are a number of ways to handle the incompati- 

BACKGROUND OF THE INVENTION . : bnUy >oblem . ,„ of which are presently unsatisfac . 

1. Field of the Invention tory. The common method is to add one drug to the 
The apparatus of this invention is related to intrave- basic fluid in a burrett device and infuse it over an 

nous administration of medications and fluids and par- hour, then add the second drug, etc., thus consuming 

ticularly to multiple administration of medications and an inordinate amount of nursing time. Physicians and 

fluids which have physio-chemical incompatibilities. nurses are often concerned with such matters as the Ph 

2. Description of the Prior Art of a fluid or its chemical and physical incompatibilities. 
White vast forward steps have been made; in recent j ne majority of incompatibilities are kinetically.slow in 

years in the development of medications and fluids to; ^ developing, which necessitates the use of small volumes 

be administered to patients, the mechanical art of ad- 0 f bas | c infusion fluid as a diluent in a .burrette device 

ministration has not kept pace with these scientific in contrast to placing all of the drugs to be administered- 

developments. The apparatus for administering such in ^ e g hour period in one large volume container. In 

medications and fluids intraveneously in the patient, many United States hospitals, the pharmacy has devel- " 

have ted to a more or less standard type of infusion set 2Q ope( j an intravenous (LV.) fluid admixture servicelfhe 

which is comprised ofa solution bottle having a stopper IV drugs are reconstituted and/or packaged asepti- 

apertured for puncturing and venting, a spike or cap calJy i n suitable small volume containers to be added by 

device which allows a tube to be connected to the the nurse to existing LV. infusions. Another practice is 

bottle contents through puncturing the bottle stopper, to actually prepare ^ the large volume LV... infusion 

the tube which connects the bottle to the needle, a drip 25 wnicn conta i ns tne drugs in labeled containers which 

chamber or indicator, and a means of flow control are delivered to the nurse for subsequent administra- 

comprising a pinch clip or cock. When a plurality of tion with the h0SJ) i ta i pharmacist becoming more 

fluids and medications are to be administered simulta- involved in intravenous admixture preparation and 

neously, it has been necessary to use a separate needle, monitoring, the need for more accurate and depend- 

tubing and venipuncture for each solution, or to use 30 ab i e . syst cms of delivery for incompatible medications 

one or more Y-tubes. Two, three and even four way {& of paramount importance, 
stop cocks have been employed, and very frequently 

the flow from two or more fluids or medications, even ' SUMMARY OF THE INVENTION 

though incompatible, have been combined and been Thi$ invenlion is an improvement on the equipment 

given the opportunity to mix over a long time prior to 35 now in use for diluting, storing prior to administration, 

entry into the body. Another system of administration and administering of multiple medications and fluids 

is designed to permit the contents of two or more intra- where the samc afe fof somc : reason incompatible in 

venous solution bottles to flow into a patient while all the sense previously discussed. A spike or piercing pin 

are connected together. Such a system allows an un lim- has . ^ fm - . and .. $ ad ted to be universal 

ited number of bottles to be connected 10 series. 40 fof insertion int0 the stopper, which is normally of 

Today, fluids such as saline, dextrose and lactated rubbe f t ofany 0 f a number of diluent fluid bottle types, 

fingers, to name a few, are administered by infusion A manifol<J structure is made integral with the universal 

using special equipment. The equipment is sterile, dis- ikeand functional engagement of the spike with the 

posable and subject to stringent controls in the hospi- gtop jdes for fto jn , jke . 

tals. An increasing hospital practice for the administra. 45 ^ st ^ cture Tfae manifold reccives the nuid 

tion of medications is to combine them with such fluids. ffom ike &n(J dirccts - t Qut th h a 

Many of these are life saving drugs and by their nature ft ^ £ ^ and into a number of flexi . 

are administered intravenously quite often; in some £ ^ tubes ^ intake tube tfansfer8 iht - nM 

cases, there is no other c ™' 50 into a calibrated medication chamber or one or more 

mon practice for a physician to order three or more 50 ^ Jhe 

drugs to be administered m ^^t^J^ m calibrated chambers act as infusion containers and are 

Many of hese ^» "if^ arranged so that they can be releasably secured to- 

compatibilities and. which is of special significance to ^* & , dation 0nce ^ the cali . 

Nume^ouTreferences are available concerning the 55 brat* medication chamber, the fluid and a medica- 

critical problem of medication incompatibilities The tion previously placed m the respective chamber, mix 

NorfolkGeneral Hospital, Pharmacy Service, publica- and f °™ ^oluuon Thus, each chamber acts as a 

tion entitled "Intravenous Fluids, Incompatibility "leans for .diluting with a common fluid a particular 

Guide" cites many such references and lists the follow- ^ ™*«*™ and for keeping such diluted 1 ^ edition 

ing factors which may cause incompatibilities: ** plated from diluted medications in other chambers. A 

5 7 .:. discharge tube discharges the fluid-medication solution 

from the base of each calibrated chamber. Each dis- 

p;~;«r»g™u 8 .n, ■ charge tube, except for the bypass tubes, includes in its 

Buffering Agents Photoscnsitiratton . p a th an individual drip chamber and an individual regu- 

Aniioxkiants ori« Stiuing 1 *• « lator valve which allows for display and individual con- 

Changcs in pH . : Period of Standing trol of the rate of discharge of each respective solution. 

Molecular Com piexation , Brand of Drug : Thus, each fluid medication solution can be individu- 

Supersaturation Neutralization ' 

Change in Viscosity Precipitation > ally regulated. 
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A common drip chamber is located immediately spike or piercing pin 13 which is adapted to be inserted 
adjacent the injection site and has a manifold head into the center of stopper 12 of bottle 11. Spike 13 is 
which connects to the discharge tubes including any preferably of a stepped, tapered design as illustrated 
bypass discharge tube. This last mentioned drip cham- which makes it adaptable for use with various sizes of 
ber thus allows for final mixing of all fluid-medication 5 puncturing apertures and thus with practically all stan- 
solutions and all bypassed fluid immediately prior to dard bottles 11. A housing portion 14 of spike 13 has 
administration into the patient's vein. A final regulator made integral therewith finger grip members 15, 16. 
valve is situated in the tube leading to the injection site Base 17 of housing 14 flares outwardly and forms a 
and provides for control of the rate of discharge of the manifold 18. Manifold 18 has several discharge ports 
final solution. This last mentioned tube is connected to 10 26 through 33 enabling the fluid from bottle 1 1 to be 
a conventional needle adaptor which in turn mounts a distributed to a plurality of diffusion containers as later 
suitable needle for insertion into the vein of the patient. described. An opening 35 in the tip of spike 13 con- 
In summary, the apparatus of the invention provides ne cts to a central bore 23 which extends through spike 
a multiple drug and fluid infusion system wherein in- 13 an( j communicates with a cavity 36 in manifold 18. 
compatibilities are kept to a minimum since contact 1 5 p orts 26 through 33 have, when not in use, covering 
time of drugs is kept at a minimum, when in a mixed caps 34 (FIG. 2) which close off manifold 18 to prevent 
state external of the body. Several other improvements fj ow 0 f fl u jd therefrom and to prevent entry of germs, 
and advantages over presently existing devices are: (a) an( j tne 

additional drugs can be added to the infusion set with- Flexible conduits or tubes 37, 38, 39, 40, only four 

out disruption of previous infusion parameters, (b) 20 being snown f or purpose of illustration, are preferabiy 

rates of infusion can be controlled independently of adapted at one end with suitable couplers for quick 

each other, (c) when drugs are discontinued by the coupling to any of discharge ports 26 through 35 and at 

physician, the remaining drugs can be administered the other end for quick coupling to any of calibrated 

without waste, and (d) drugs in separate chambers or con tainers 45, 46, 47 through their respective intake 

burrettes will not mix. 25 ports 50> 51f 52 . Also, a conduit can be arranged to 

DESCRIPTION OF THE DRAWINGS by-pass the calibrated medication chambers 45, 46, 47 

■ as does conduit 39. Such an arrangement allows a con- 

FIG. 1 is an elevation view of an assembly of appara- t roUed quantity of diluent to be added to the composite 

tus incorporating the present invention. , , n mix of diluted medications in chamber 70 immediately 

FIG. 2 is an enlarged elevation view of the integral 30 ^ injection Tubes 3?> 3g> 39 40 are preferably 

universal spike-manifold employed by the invention ided wfth conVentional inch vaIves 3r> 38 < f 39' 

FIG. 3 is a plan view of the integral universal spike- ^ w Jhe fluW ^ containers may average aoout 

manifold employed by the invention 6Q each . . ht s fof containers 4S( 

FIG. 4 is a bottom view of the integral universal ^ ^ ^ ^ providcd s , n the Embodiment illustrated, 

SVl ^ m ^ , a a ip *\na r\f tK<1 a flexible wire 21 has a hook 22 which engages one of 

FIG 5 is a plan view on a reduced scale of one of the ^ 4g and ^ n . g ^J*^ 

calibrated solution chambers. lhr0l / gh other respective eyelets provided by eyelet 

, * 6 18 ; pw*™ v^^^^S^t knobs 48 > « best s * own in FIGS - 1 and and a pp ro - 

chamber and showing a drip chamber located adjacent * rr 

the base thereof 40 P nate 'y t,ed ' . 

FIG. 7 is a perspective view of a regulator valve em- Containers 45 46, 47 are intended to serve as con- 
ployed with the invention for controlling rate of flow. *■« for holding three separate mediations e.g., 

FIG. 8 is a partial section, enlarged exploded eieva- medications A, B and I C and for allowing Oiese to be 
tion view of the regulator valve. separately diluted with the 

FIG. 9 is a plan view taken along line 9-9 of FIG. 8. 45 bottle 1 1. To facilitate the coordination of the separate 

FIG. 10 is an enlarged elevation view of the solution m " t ">g operations, each container is provided with top 
mixing chamber and associated drip chamber. ™<» bottom holders 53, 54 having resilient slotted ends 

FIG. 1 1 is a partial elevation view of the top portion ™ sh ™ n which sna^Ht to co™piMrfing eyelet knobs 
of one of the calibrated solution chambers. «? <™. 3) *" d knobs 49 (FIG 6) Holders 53, S4 as 

50 illustrated, comprise thin bars which are glued, welded 
DESCRIPTION OF THE PREFERRED or otherwise secured to the respective containers 45, 

EMBODIMENT 46, 47. Eyelet knobs 48 serve both to receive wire 21 

Referring now to the drawings in detail wherein like for support purposes and as a means for securement to 
numbers pertain to like parts, reference is first made to the holders 53, 54. Containers 45, 46, 47 are further 
FIG, 1 wherein the entire apparatus of the preferred 55 provided with appropriate air vents 44 and with respec- 
embodiment of the invention is shown. tive discharge ports 55, 56, 57, from which the respec- 

The apparatus of the invention is directed to distrib- tive mixed medication diluent solutions are allowed to 
uting a common diluent to a plurality of diffusion exit. Each discharge port 55, 56, 57 connects to respec- 
chambers, allowing otherwise incompatible medica- tive drip chambers 58, 59, 60, which in turn connect to 
tions to combine with the fluid mix therein and then 60 respective tubes 61, 62, 63 having respective regulator 
directing all of the combined medications to the site of valves 64, 65, 66 which provide for individual control 
injection. Such apparatus is generally designated as 10. of rate of discharge of each medication-diluent solu- 
A standard, sterile fluid filled container or bottle 11, of tion. While not shown, bypass line 39 may also include 
the type capable of being suspended from support 19 a drip chamber. Bypass line 39 also has an individual 
while inverted has a rubber or like resilient stopper 12 65 regulator valve 67 which controls the rate of direct flow 
sealing its top and which is conventionally provided of fluid from bottle 11 into a common drip, mixing 
with a preformed puncturing aperture and vent aper- chamber 70, which is located immediately adjacent, or 
ture. The spike-manifold structure 20 has a universal as close as practical, to the injection site. 



10/31/2003 > EAST Version: 1.4.1 



3,941,126 

5 : 6 
A manifold head portion 71 in chamber 70 receives 64, 65, 66 with flow through bypass line 39 being con- 
the various medication-diluent solutions through inlet trolled by valve 67. Chamber 70 provides the first inter- 
ports 72-75 and directs them to chamber 70 proper to drug-diluent solution mixing point for each of the indi- 
be mixed with whatever amount of diluent is allowed to vidual solutions prior to administration to the patient, 
flow through tube 39. Conduits 61, 62, 63 and 39 pref- 5 Qnce needle 84 is inserted into the patient's vein, the 
erably utilize quick connect couplings and any unused ^system can be started by adjusting to the desired ad- 
inlet port, e.g., inlet port 76, can be closed off by.using ministration rate by setting the appropriate regulator 
a suitable top 78 which keeps mixing chamber 70 free valves. The mixed solution thus travels only over dis- 
of contamination. An air filter 79 (FIG. 1) is placed on tance "X." In a typical bedside infusion system accord- 
one of the manifold head inlet ports as required. It 10 ing to the invention, the distance "X" can be made as 
should be noted that chamber 70 allows for the first short as 72 inches and the approximate time of flow of 
mixing of all the medication-drug solutions and imme- the mixed drug-diluent solution from chamber 70 to 
diately prior to administration into the patient's vein. A needle 84 can be as low as about 10 ml./hour Thus, 
common drip chamber 80 is located immediately adja- opportunity for external incompatible mixing is mini^ - 
cent and below mixing chamber 70 and a short conduit 1 5 mized. 

81 extends from chamber 80 to provide a final path for While a wide variety of pinch valves are available, the 
the mixed solutions to the needle insertion point. For type pinch valve illustrated in FIGS. 7-9 has been 
purposes of being able to control the flow of the mixed found particularly useful to the invention for purposes 
solutions, it is noted that the exhaust port 85 for cham- of valves 64-67 and 82. In this regard, it will be noticed 
ber 70 should be sufficiently larger than the exhaust 20 that the illustrated tube 90 is received by one passage 
port 86 of the drip chamber 80 to allow a visible accu- 91 which is perpendicular to the threaded passage 92 
mulation of liquid in drip chamber 80. and in which the dished plate 94 is loosely guided in 

Flow through conduit 81 to the needle site is con- slots 95, 96. As threaded knob 97 is turned, plate 94 
trolled by a final regulator valve 82, Conduit 81 con- pinches tube 90 an amount which can be controlled by ?: 
nects to a needle adapted 83 which in turn mounts a 25 reference to index point 98 and index plate 99.- Si*. 
suitable needle 84 for insertion into the vein of the The apparatus of the invention thus provides am ultij; 
patient. With the described invention system, distance ple.drug and fluid infusion system wherein incompafr: 
X (FIG. 1) should and can be kept minimal in order to bilities are kept to a minimum since contact time of 
minimize the described incompatibility effect. drugs is kept at a minimum. Rates of infusion otthe 

Referring to FIG. 1, an application of the present 30 different drugs can be controlled independently of >ach. 
invention apparatus 10 will be described. It is assumed other. Also, additional drugs can be added to the infu- 
that a doctor needs to administer given quantities of sion set without disrupting the previous infusion pararri- 
three drugs A, B and C which are placed in respective eters. If a physician should want to discontinue a partic- 
containers 45, 46 and 47. and are to be mixed with a ular drug, the remaining drugs can be administered 
basic fluid or diluent D. However, it is assumed that 35 without disturbance. 

drug A is not compatible with drug B and drug C is not It will also be appreciated by those skilled in the art 
compatible with either or the combination of drugs A that the apparatus described is not limited to the dis- 
and B. By compatibility is meant chemical and physical closed administration but is also useful in connection 
compatibility external of the body as related to any of with administration of blood, serums, and the like, 
the recognized compatibility factors previously men- 40 where there is a fluid incompatibility problem of the 
tioned or other factors of the same effect. Once in the kind described. While the invention is shown in con- 
vein, drugs will normally distribute in the body in ap- nection with three individual drugs, it will be under- 
proximately 15 seconds provided adequate circulation stood that it can be utilized with a single drug or with 
exists; therefore, the primary problem dealt with by the any number of drugs as desired, 
invention concerns compatibility external of the body. Of particular advantage is the integral spike-manifold 

In the assumed example, a suitable diluent filled bot- structure. The pointed spike body is effectively made 
tie 11 is suspended and supported, as illustrated. The up of sections of increasing diameter which make the 
drug holding calibrated chambers 45, 46, 47 are snap- spike universal for various sized puncturing apertures 
fitted together by the respective connectors 53, 54 and thus for resilient bottle stoppers. Also, the tapered, 
engaging the respective, top eyelet knobs 48 and bot- 50 stepped conical formaiion of the spike enables the 
torn knobs 49 and are suspended below bottle 11 in a spike to be frictionally engaged in such types of stop- 
laterally aligned and spaced position. Conduits 37, 38, pers and to provide support for the overall spike- 
40 are respectively secured on one side to chambers manifold structure. The manifold with its plural dis- 
45, 46, 47 and on the other side to discharge ports 28, charge ports which connect to the aperture and central 
29, 30 of manifold 18. Spike portion 13 is inserted into 55 passageof the spike insure ease of distribution of the 
rubber stopper-12 of bottle 11 and bypass line 39 is diluent to any comparable number of containers. 
, connected to^manifolcl 18 at port 32. Drip chambers Also of advantage to the invention is the mixing and 
' 58, 59, 60; conduits (51, 62, 63 and 39 are connected to sight assembly composed of mixing chamber 70 and 
the respective ihlet ports of manifold head portion 71 drip chamber 80\ this assembly allows a plurality of 
of common drip, mixing chamber 70. Now drip chain- 60 separate diluent : medica : tiqn solutions to be received 
ber 80, conduit 81, valve 82, needle adaptor 83 and through a manifojd.a^to combine, for the flow rate of 
needle 84 are assembled. each solution to be Observed as it enters the chamber 

As fluid from bottle 1 1 drips into, chambers 45, 46, from the manifold pripr to mixing and allows for all the 
47, a solution of drug and fluid is made, in each cham- solutions to leave through a single exhaust port and the 
ber. As each' medication-diluent solution* leaves its 65 fl ow rate of the combined solutions to be separately 
respective chamber and passes, in to Jts respective drip observed. Use of the mentioned air filter 79 on cham- 
chamber, the solution flows therefrom and its rate of ber 70 when suitably sized prevents pressurization and 
flow is independently adjusted by the respective valves aids in preventing the situation of fluid from one con- 
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tainer going into chamber 70 and then tending to flow bypass all of said containers and to initially mix with the 

to another container rather than out of chamber 70. contents thereof in said mixing-sight chamber. 

What is claimed is: 4. An apparatus as claimed in claim 1 wherein at least 

1. An apparatus for diluting, combining, and intrave- selected ones of said regulator valves include means for 
nously injecting a plurality of potentially incompatible 5 effectively pinching the respective said tubes and index 

• substances including medications comprising, in com- means by which the amount of such pinching can be 

bination: visually observed. 

a. a bottle having a penetrable vented stopper and 5 - An apparatus as claimed in claim 4 wherein each 
containing a supply of a selected diluent to be with- said selected oncs of said valves comprise a body mem- 
drawn through the stopper with the bottle inverted; 10 ber mounting an index plate, a first aperture for receiv- 

b. an integral spike-manifold structure adapted for "?* the. respective tube to be regulated, a second 
placement below said bottle and providing a spike Xh l Ga ^ a P ert ^ e communicating with and anally 
adapted to penetrate said stopper and provide a on f^ cd P er f ndicular tothe first aperture, and having 
n..;Ji ««oo««1 .i™ «»u k a ~ • *• a sliding plate member therein, and a threaded screw 
nu d passage therethrough and communicating „ memb J r P ccivcd by said second aperture and adapted 
with said passage a manifold providing a plurality on bei turned [ 0 said , H ate member P inst 
of discharge ports enabling said diluent to be with- £ respec f ive tube to F effect saic f pinching having 
drawn from said bottle through said spike and an appended index enabling said turning to be refer- 
made available for discharge through each of said enced to said index plate 

ports, said manifold structure having a finger grip 20 6- An apparatus as claimed in claim 1 including con- 
formation formed integral therewith and adapted nector means on said containers enabling them to be 
to receive an operator's fingers for installing said detachably secured together side by side and compris- 
spike; ing a pair of opposed connector bars respectively se- 

c. a plural configuration of tubes, sight chambers, cured on pne end to the tip and bottom of each said 
valves and vertically disposed calibrated transpar- 25 container and having the opposite end provided with an 
ent containers supported below said bottle and open-ended slot, and knob members located on said 
spike-manifold structure and providing means container top and bottom and adapted to be detachably 
whereby various incompatible substances such as received in said slots to effect said securement. 
medications may be isolated in measured amounts 7. An apparatus as claimed in claim 1 wherein said 
and diluted with the same said diluent while re- 30 spike is conical-shaped and the body thereof is formed 
maining in isolation from each other and at individ- in portions of increasing diameter and said passage 
ually controlled rates of flow therethrough, each includes an aperture at an outer pointed end of said 
container having a top inlet port, a tube connection s P ik e and a channel communicating, therewith and 
between such inlet port and a respective said mani- extending lengthwise and internally of said body be- 
fold discharge port, a bottom outlet port and a 35; tween said manifold and said aperture. 

bottom tube connected thereto and leading down- 8 - An apparatus as claimed in claim 1 including de- 
ward therefrom, each bottom tube having in its tachably connector means having respective mating 
path a sight chamber and a regulator valve for portions secured to the respective said containers 
individually regulating the flow therethrough; whereby a plurality of such containers may be secured 

d. a mixing-sight chamber having on one upper side a 4 ? t0 8 et ^ er in a side-by-side relation. 

plurality of inlets connected respectively to said ?\ An a PP aratus a * claimed in claim 1 wherein said 

bottom tubes for individually receiving and then m ? ,n 8 "« ht chamber includes an air filter sized to 

combining the individually mixed medication-dilu- re,l?ve a "y tendency for said mixing sight chamber to 

o«t n„iA 0 ai*~u»* m a k„ * n tA ~- serve as a « ow P a t" between said containers. 

ent fluids discharged by said containers and on an i*- A ■ . „ • \ , . . .. 

^;« a u, fl r J ttn ,/i, n i„;, fl ■ n „ A 45 10. An integral spike-manifold structure for distnbut- 

opposrte lower side a discharge port; and ing fluJ « ^ pene trable vented stop- 

e. a fluid injection assembty including a tube having * j. fluid be withd * J n th h lhe p P r 
in its path a further sight chamber and regulator ^ ^ ^ lny comprising in | ombinatio P n P : 
valve and said assembly being connected on one a conical-shaped spike portion having a body 
end to said mixing-sight chamber discharge port formed with a ^ inte F d e nd, consecutive body sec- 
and on the opposite end to a needle for vein injec- tions of increasing diameter, an aperture in said 

„ tl0n * , . end and an internal central passage extending 

2. An apparatus as claimed in claim 1 wherein said through said body 

spike-manifold structure finger grip formations inl- D . a pair of ^shaped members appended to said 

cudes a pair of ring members formed integral therewith 55 body and enabling finger grasping of said structure; 

and adapted to receive an operator's fingers for install- an d 

ing said spike. c . a manifold portion providing a plurality of dis- 

3. An apparatus as claimed in claim 1 including an charge ports and internal passages connecting said 
auxiliary tube connected between a said manifold dis- ports to said body passage enabling fluid from said 
charge port and a said mixing-sight chamber inlet and 6Q bottle to be withdrawn through said aperture and 
having a regulator valve associated therewith thereby discharged through each of said ports, 
enabling predetermined quantities of said diluent to ***** 



65. 
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ABSTRACT 



A device for regulating fluid flow in an intravenous line 
comprises a housing and a flow path system in the hous- 
ing for defining a plurality of separate flow paths having 
respective predetermined characteristic flow rates. The 
housing has an input port connectable to an intravenous 
line segment extending from an intravenous fluid supply 
and also has an output port connectable to an intrave- 
nous line segment extending to a catheter. The device 
additionally comprises a selector mounted to the hous- 
ing and in contact with the flow path system for selec- 
tively opening the flow paths to connect the output port 
to the input port, thereby controlling the amount of 
fluid or solution flowing through the output intrave- 
nous line to a patient. 

15 Claims, 2 Drawing Sheets 
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event, the selector may include a blocking mechanism 
INTRAVENOUS FLOW REGULATOR DEVICE for collapsing the tubes to close the tubes. More specifi- 
AND ASSOCIATED METHOD cally, The blocking mechanism includes parts of a plu- 

rality of toggle switches in contact with respective 
BACKGROUND OF THE INVENTION 5 tubes of the flow path system. Preferably, the cross-sec- 
This invention relates to an intravenous fluid supply tional areas of the tubes of the flow path system are 
system. More particularly, this invention relates to a different from each other. 

device for regulating the rate of fluid flow through an Pursuant to another embodiment of the present ln- 
intravenous line into a patient. This invention also re- vention, the flow path system includes a plurality of 
lates to an associated method for controlling the rate of 10 divided tubes each associated with a respective one of 
intravenous feeding. the flow paths, the characteristic flow rates of each 

It is important that intravenous solutions are fed to divided tube being different from the characteristic 
patients at prescribed rates. A rate that is too high or too flow rates of the other tubes in the flow path system, 
low can mean disaster to many patients, delicate condi- The selector then includes means for selectively permit- 
tions. 15 ting fluid flow through only one of the divided tubes. 

Generally, the rate of intravenous fluid flow is set by More specifically, upon selection and implementation of 
constricting a flexible tube extending from an elevated a desired flow rate in an intravenous line, all of the tubes 
intravenous solution bag to a catheter in the patient. except one are blocked, the opened tube being aligned 
More specifically, the constriction is accomplished by with a bridging duct with connects downstream and 
pushing a valve member to pinch the flexible intrave- 20 upstream parts of the tube. The bridging duct may be 
nous tube between the valve member and a tapered provided in a sliding member which automatically 
ramp extending through a housing. To set a desired a n otnC r than the tube having the selected 

rate, one views a drip chamber upstream of the valve fl ow rate# 

member. The valve is adjusted until a prescribed num- Pursuant to a further embodiment of the present in- 
ter of drips per time unit is counted at the drip chamber. 25 vention> tne selector includes a plurality of spring 

This conventional rate setting method is inaccurate loaded valves associated with respective flow paths, the 
and prone to error. Nurses frequently do not have the selector further including an actuator movably mounted 
opportunity to accurately monitor the flow rate prior to to the hou sin g f or selectively opening the valves, 
a final selection. ^ I n yet another embodiment of the present invention, 

OBJECTS OF THE INVENTION the selector includes a plurality of frangible seals associ- 

, . .. ated with respective flow paths, the selector further 

An object of the present invention is to provide an md actuator movably mounted to the housing 

improved method for setting an intravenous flow rate. f selectively breakinoc the seals 

Another objec^ ^uS^ invention, the 

such a method which results in »^ 35 characteristic flow rates of the different flow paths of 

A ?° ther ' W te flow th tem ^ different from each other, 

tion is to provide such a method which is easy and quick ^characteristic flow rates are uniform, 

°/S P «sodated object of the present invention is to *! ect ° r ™ l » din S ~ for selectively opening^ 

provide a device connectable in an intravenous flow 40 P^aHty of the flow paths simultaneously. Where the 
line for facilitating the setting of flow rate. charactenstic flow rates are different, multiple flow 

Yet another particular object of the present invention P^hs of the flow path system may be connected be- 
is to provide an intravenous flow rate regulator which is tween the input port and the output port, thereby pro- 
inexpensive to manufacture. a S^er selection of possible flow rates. 

These and other objects of the invention will be ap- 45 . Pursuant to another feature of the present mvention, 
parent from the descriptions and illustrations provided indicators are provided on the housing for mdicating 

different flow rates at different operative positions of 
the selector. 

SUMMARY OF THE INVENTION A method for use in intravenous feeding comprises, in 

A device for regulating fluid flow in an intravenous 50 accordance with the present invention, the steps of (a) 
line comprises, in accordance with one conceptualize inserting an intravenous catheter into a patient, (b) con- 
tion of the present invention, a housing and a flow path necting an .intravenous supply to an inlet side of a flow 
system in the housing for defining a plurality of separate regulator, (c) opening at least one of plurality of possi- 
flow paths having respective predetermined character- ble flow paths through the flow regulator to connect 
istic flow rates. The housing has an input port connect- 55 the inlet side of the flow regulator to the outlet side 
able to an intravenous line segment extending from an thereof, and (d) connecting the catheter to an outlet side 
intravenous fluid supply and also has an output port of the flow regulator. The flow paths have predeter- 
connectable to an intravenous line segment extending to mined characteristic flow rates which may be the same 
a catheter. The device additionally comprises a selector or different from each other. 

mounted to the housing and in contact with the flow 60 According to another feature of the present inven- 
path system for selectively opening the flow paths to tion, the step of opening one or more flow paths in- 
connect the output port to the input port, thereby con- eludes the step of pivoting a toggle switch to unclamp a 
trolling the amount of fluid or solution flowing through flexible tube. 

the output intravenous line to a patient. According to an alternative feature of the present 

Pursuant to one embodiment of the present invention, 65 invention, the step of opening one or more fluid flow 
the. flow path system includes a plurality of resilient. paths includes the step of shifting a slider member in the 
tubes connected in parallel to one another in a manifold, flow regulator to connect an input tube to an output 
the tubes having respective cross-sectional areas. In that tube. 
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According to another alternative feature of the pres- 
ent invention, the step of opening one or more fluid 
flow paths includes the step of opening one of a plural- 
ity of distinct valve elements. 

According to yet another alternative feature of the 5 
present invention, the step of opening one or more fluid 
flow paths includes the step of breaking one of a plural- 
ity of distinct seal elements. 

A device for regulating fluid flow in an intravenous 
line comprises, in accordance with another conceptual- 10 
ization of the present invention, a housing, a flow path 
system in the housing for defining a plurality of separate 
flow paths having respective predetermined character- 
istic flow rates, an input port on the bousing collect- 
able to an intravenous line extending from an intrave- 15 
nous fluid supply, and an output port on the housing 
connectable to an intravenous line extending to a cathe- 
ter. The input port communicates with the flow path 
system on an inlet side thereof, while the output port 
communicates with the flow path system on an outlet 20 
side thereof. A closure element or elements are 
mounted to the housing and in contact with the flow 
path system for closing the flow paths and thereby 
blocking fluid flow therethrough, and a selector or 
selectors are mounted to the housing for selectively 25 
releasing the closure elements to selectively open the 
flow paths to connect the output port to the input port. 

Pursuant to another feature of the present invention, 
the flow path system includes a plurality of resilient 
tubes connected in parallel to one another in a manifold, 30 
the tubes having respective cross-sectional areas. The 
closure elements serve to block or collapse the tubes 
and may include lever elements of a plurality of toggle 
switches, the lever elements being in contact with re- 
spective resilient tubes. 35 

The present invention provides an improved method 
for setting an intravenous flow rate. The method pro- 
vides for increased accuracy and is easy and quick to 
• implement. 

BRIEF DESCRIPTION OF THE DRAWING 40 

FIG. 1 is a schematic isometric view of an intrave- 
nous flow regulator device in accordance with the pres- 
ent invention. 

FIG. 2 is a diagram illustrating components of the 45 
flow regulator device of FIG. 1. 

FIG. 3 is a partial cross-sectional view taken along 
line III— III in FIG. 2. 

FIG. 4 is a schematic isometric view of another intra- 
venous flow regulator device in accordance with the 50 
present invention. 

FIG. 5 is a diagram illustrating components of the 
flow regulator device of FIG. 4. 

FIG. 6 is a schematic partial top view of flow control 
components of yet another flow regulator device in 55 
accordance with the present invention. 

FIG. 7 is a side elevational view of the flow control 
components of FIG. 6. 

FIG.' 8 is a schematic partial top view of flow control 
components of yet a further flow regulator device in 60 
accordance with the present invention. 

DETAILED DESCRIPTION 

As illustrated in FIGS. 1 and 2, a device for regulat- 
ing fluid flow in an intravenous line comprises a housing 65 
12 and a flow path system 14 in the housing. Row path 
system 14 includes an input manifold 16 which connects 
a plurality of resilient or flexible tubes 18a, 186, 18c, ISd 



4 

to an input port 20 and an output manifold 22 which 
connects tubes 18a, 186, 18c, 184 to an output port 24. 
Tubes 18a, 186, 18c, 18a* define respective separate flow 
paths having respective predetermined characteristic 
flow rates. More particularly, tubes 18a, 186, 18c, 18a* 
incorporate narrowed sections 26a, 266, 26c, 26a* of 
differing cross-sectional areas which present different 
flow resistances and therefore give rise to respective 
different flow rates. Fluid flows through individual 
tubes 18a, 186, 18c, 18a* at respective rates, for example, 
of 25 cc/hr, 50 cc/hr, 100 cc/hr, and 200 cc/hr. 

Input port 20 is connectable to an intravenous line 
segment 28 extending from an intravenous fluid supply 
30, while output port 24 is connectable to an intrave- 
nous line segment 32 extending to a catheter 34. A plu- 
rality of selectors in the form of toggle switches or 
buttons 36a, 366, 36c, 36a* are mounted to housing 12 
and are in contact with respective tubes 18a, 186, 18c, 
18a* of flow path system 14 for selectively opening the 
flow paths thereof to connect output port 24 to input 
port 20. Toggle switches 36a, 366, 36c, and 36d enable a 
user to control amount of fluid or solution flowing 
through intravenous line segment 32 to a patient 

As illustrated in FIG. 3, toggle switches 36a, 366, 36c, 
36a* each include a first lever 38 provided with a projec- 
tion 40 which is engageable with a respective tube 18a, 
186, 18c, 18a* in an "off" or closed position of the switch 
to clamp or block the respective tube. Prior to use, 
every toggle switch 36a, 366, 36c, 36a* is set in a closed 
configuration, as shown in FIG. 1. Each toggle switch 
36a, 366, 36c, 36a* further includes a second lever 42 
which is pressed in order to open the respective tube or 
fluid flow path 18a, 186, 18c, 18a*. 

In using the intravenous flow regulator of FIGS. 1 
and 2, catheter 34 is inserted into a vein or artery of a 
patient. Intravenous fluid reservoir or bag 30 is con- 
nected to input port 20 via intravenous line segment 28, 
while intravenous line segment 32 is connected to out- 
put port 24. Catheter 34 is coupled to output port 24 via 
line segment 32. At least one tube or flow path 18a, 186, 
18c, or 18a* through the flow regulator is then opened by 
pushing the "on" lever 42 of the respective toggle 
switch 36a, 366, 36c, 36a*. Of course, the desired flow 
path opened and the output line segment 32 is flushed 
preferably prior to connection thereof to catheter 34, to 
clear the line of air bubbles. 

It is to be noted that flow path system 14 is designed 
so that a plurality df toggle switches 36a, 366, 36c, 36a* 
may be actuated to open a plurality of tubes or fluid 
flow paths 18a, 186, 18c, 18a*, thereby providing a 
greater range of possible flow rates. For example, tog- 
gle switches 36a, 366, and 36c may be pressed to open 
tubes 18a, 186, and 18c, thereby setting a flow rate of 
175 cc/hr, equal to the combined flow rates of the three 
tubes. 

As illustrated in FIGS. 4 and 5, in another intrave- 
nous flow regulator, a slider member 44 is slidably dis- 
posed in a housing 46 for setting or selecting a desired 
flow rate. Slider member is provided with a pusher 48 
which is used to shift the slider to select a desired flow 
rate and which additionally serves as a pointer indicat- 
ing a selected fluid flow rate. Housing 46 carries a flow 
path system 50 including a plurality of divided tubes 
52a, 526, . . . S2n each defining a respective flow path 
having a respective characteristic flow rate different 
from the characteristic flow rates of the other tubes in 
flow path system 50. The different flow rates may be 
achieved, for example, by providing tubes 52a, 526 . . , 
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52n with segments 54a, 546, . . . 54/i of reduced cross- 
section and different resistances to fluid flow. 

Slider member 44 serves for selectively permitting 
fluid flow through only one of divided tubes 52a, 526 . 
. . $2n. To that end, slider member 44 is provided with 
a single duct or channel 56 which is alignable with any 
one of tubes 52a; 526 .. . 52«, depending on the position 
of slider member 44. Slider member 44 serves to block 
fluid flow through the other tubes 52a, 526 . . . 52/i. 
Tubes 52a, 526 ... 52a are provided with sealing rings 
58 which engage slider member 44 to effectuate a fluid 
tight seal therewith. 

As illustrated in FIG. 5, tubes 52a, 526 .. . 52/i are 
connected on an inlet side to an input port 60 on housing 
46 and on an outlet side to an output port 62 on the 
housing. As illustrated in FIG. 4, input port 60 is con- 
nectable to an intravenous fluid reservoir or supply 64 
via an inlet line segment 66 and to an intravenous cathe- 
ter 68 via an outlet line segment 70. 

Upon selection and implementation of a desired flow 20 
rate in the intravenous line extending from supply 64 to 
catheter 68, all tubes 52a, 526 . . . 52/j except one are 
blocked by slider member 44. The opened tube is 
aligned with bridging duct 56 with connects down- 
stream and upstream parts of that tube, as indicated in 23 
FIG, 5 

It is to be noted that housing 46 may enclose slider 
member 44 in its entirety, which particularly enhances 
sterility. 

The intravenous flow regulator of FIGS. 4 and 5 is 30 
used in a manner similar to the use of the flow regulator 
of FIGS. 1 and 2. In the embodiment of FIGS. 4 and 5, 
only one tube 52a, 526 . . . 52n can be opened at any one 
time. Therefore, many tubes 52a, 526 . . . S2n must be 
provided if it is desired to increase the range of select- 35 
able flow rates. 

As depicted in FIGS. 6 and 7, another intravenous 
flow rate regulator may be provided with a plurality of 
tubes 72 (only one shown) connected in parallel to one 
another by a manifold (not shown). Each tube 72 is 
closed or blocked by one or two clamping members 74 
and 76 slidably mounted to a housing (not illustrated) 
and biased into contact with tube 72 by respective 
springs 78 and 80. Each tube 72 represents a characteris 



40 



tic flow rate different from the flow rates of the other 45 valves. 



nary skill in the art, in light of this teaching, can gener- 
ate additional embodiments and modifications without 
departing from the spirit of or exceeding the scope of 
the claimed invention. Accordingly, it is to be under- 
stood that the drawings and descriptions herein are 
profferred by way of example to facilitate comprehen- 
sion of the invention and should not be construed to 
limit the scope thereof. 
What is claimed is: 

1. A device for regulating fluid flow in an intravenous 
line, comprising: 

a housing; 

flow path means in said housing for defining a plural- 
ity of separate flow paths having respective prede- 
termined characteristic flow rates different from 
each other, said flow path means including a plural- 
ity of resilient tubes connected in parallel to one 
another in a manifold, said tubes having respective 
cross-sectional areas different in sue from each 
other; 

an input port on said housing connectable to an intra- 
venous line extending form an intravenous fluid 
supply; 

an output port on said housing connectable to an 
intravenous line extending to a catheter; and 

selector means mounted to said housing and in 
contact with said flow path means for selectively 
opening said flow paths to connect said output port 
to said input port. 

2. The device defined in claim 1 wherein said selector 
means includes blocking mean for collapsing said tubes 
to close same. 

3. The device defined in claim 2 wherein said block- 
ing means includes a plurality of toggle switches each in 
contact with a respective one of said tubes. 

4. The device defmed in claim 1 wherein said selector 
means includes means for selectively permitting fluid 
flow through only one of said tubes. 

5. The device defined in claim 1 wherein said selector 
means includes a plurality of spring loaded valves asso- 
ciated with respective ones of said flow paths, said 
selector means further comprising actuator means mov- 
ably mounted to said housing for selectively opening 



tubes. Clamping members 74 and 76 are spring loaded 
valves associated with respective flow paths. 

In the flow regulator embodiment of FIGS. 6 and 7, 
a selector in the form of a spring loaded button 82 is 
slidably mounted to the housing. Upon a sliding of the 50 
button to the desired tube 72, button 82 is pressed so 
that camming surfaces 84 thereon cam against camming 
surfaces 86 and 88 of clamping members 74 and 76, 
thereby separating the clamping members in opposition 
to the closure forces exerted by springs 78 and 80 and 55 
opening the respective fluid flow tube 72. Button 82 
may be provided. with a detent or latch (not illustrated) 
for securing the button to the housing upon an actuation 
of the button. 

In an embodiment of a flow regulator depicted in part 60 
in FIG. 8, a selector mechanism includes a plurality of 
frangible seals 90 (only one shown) associated with 
respective tubular flow paths 92 (only one shown). The 
selector mechanism further including an actuator 94 
movably mounted to a housing (not shown) for selec- 65 
tively breaking the seals. 

Although the invention has been described in terms 
of particular embodiments and applications, one of ordi- 



6. The device defined in claim 1 wherein said selector 
means includes means for selectively opening a plurality 
of said flow paths simultaneously. 

7. The device defined in claim 1, further comprising 
indicator means on said housing for indicating different 
flow rates at different operative positions of said selec- 
tor means. 

8: A method for use in intravenous feeding, compris- 
ing the steps of: 

inserting an intravenous catheter into a patient; 

connecting an intravenous supply to an inlet side of a 
flow regulator including a plurality of flexible 
tubes each deformably collapsed at a point along 
the respective tube; 

deformably opening at least one of said flexible tubes 
to open at least one of plurality of corresponding 
flow paths through said flow regulator to connect 
the inlet side of the flow regulator to the outlet side 
thereof, said flow paths having respective predeter- 
mined characteristic flow rates different from each 
other, and 

connecting said catheter to an outlet side of said flow 
regulator. 
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9. The device defined in claim 8 wherein said step of 
opening includes the step of pivoting a toggle switch to 
unclamp a flexible tube. 

10. Tlie device defined in claim 8 wherein said step of 5 
opening includes the step of opening one of a plurality 
of distinct valve elements. 

11. A device for regulating fluid flow in an intrave- 
nous line, comprising: 

a housing; 10 
flow path means in said bousing for defining a plural- 
ity of separate flow paths having respective prede- 
termined characteristic flow rates different from 
each other, said flow path means including a plural- 15 
ity of resilient tubes connected in parallel to one 
another in a manifold, said tubes having respective 
cross-sectional areas different in size from each 
other, 

an input port on said housing connectable to an intra- * u 
venous line extending form an intravenous fluid 
supply, said input port communicating with said 
flow path means on an inlet side thereof; 

an output port on said housing connectable to an 25 
intravenous line extending to a catheter, said out- 



8 

put port communicating with said flow path means 
on an outlet side thereof; 
closure means mounted to said housing and in contact 
with said flow path means for closing said flow 
paths and thereby blocking fluid flow there- 
through; and 

selector means mounted to said housing for selec- 
tively releasing said closure means to selectively 
open said flow paths to connect said output port to 
said input port 

12. The device defined in claim 11 wherein said clo- 
sure means includes blocking means for collapsing said 
tubes to close same. 

13. The device defined in claim 12 wherein said 
blocking means includes lever elements of a plurality of 
toggle switches, said lever elements being in contact 
with respective ones of said tubes. 

14. The device defined in claim 11 wherein said char- 
acteristic flow rates are uniform, said selector means 
including means for selectively opening a plurality of 
said flow paths simultaneously. 

15. The device defined in claim 11, further compris- 
ing indicator means on said housing for indicating dif- 
ferent flow rates at different operative positions of said 
selector means. 
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